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Geographic Library Market Areas
A definition of legal service or market area is difficultfor public library
management due to limited available data regarding user residence, and
because people may cross service linesfor any number ofreasons. Yet an
accurate estimate and a subsequent socioeconomic profile ofthe geographic
market to be served (market analysis) is essential in order to provide unique
community-based services and materials. Geographic information sys-
tem (GIS) software can facilitate library market analysis by graphically
estimating geographic boundaries and analyzing socioeconomic charac-
teristics within prescribed markets in one online environment. This dis-
cussion illustrates the
utility of GIS in estimating and profiling library
markets. The Evansville-Vanderburgh County public library system is
used to provide realistic library market analysis situations.
INTRODUCTION
A definition of legal service or market area 1 is difficult and complex
for public library management to establish for two major reasons:
(1) library managers may not know where the majority of users reside
due to limited knowledge and data collection, and (2) because people
may cross service lines for any number of reasons (Van House et al., 1987) .
Historically, the library profession develops market areas from the "in-
side-out" and the "outside-in." The "inside-out" approach would be quan-
titative standards mandating a one mile service area (Eastman, 1911) and
a half-mile service area for children (ALA, 1956), or optimal service ar-
eas for one or one and one-half miles in urban areas (ALA, 1943).
These parameters are based upon assumptions that not only do the
majority of users or potential users live within these radii, but the radii
indicate the maximum distance a user will travel to the facility. Also,
when branches were placed closer together before the advent of the au-
tomobile, the one mile rule was established almost by default. Distance
between library facilities and its effect on use, and subsequently upon
market size, has been the subject of study (Grundt, 1968; Schlipf, 1973;
Coughlin et al., 1972; Getz, 1978; Hayes & Palmer, 1983).
Size or average radius in miles of the market area for library facilities
has also been the focus of study (Shaughnessy, 1970; Coughlin et al., 1972;
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Schlipf, 1973; Getz, 1980; Freestone & Beard, 1981; Koontz, 1990; Shoham
et al., 1990). A summary of studies of market area size nationwide indi-
cated the average metropolitan library market has a radius of two miles
(Palmer, 1981).
All the quantitative standards were officially dropped in the 1960s
(Public Library Association, 1967) and the "outside-in" approach began.
A summary of currently used methods includes: justifying metropolitan
branch markets with a potential population of 30,000 served and the near-
est branch is three to four miles away (Wheeler & Goldhor,1962); assign-
ing each library branch certain census tracts; using existing local govern-
ment planning zones; or conducting a sample of registration or circula-
tion records, plotting the results on a large map, and drawing largest
percentages ofpopulations proximate to each branch location (Van House
et al., 1987). The latter sample survey method reinforces the estimate of
the market area thereby providing a more precise definition.
It is agreed that all approaches, at best, are rough estimates, and that
some communities' markets are easier to define than others. For ex-
ample, a rural area with one library serving a small county would simply
have county boundary lines, while an urban area e.g., the Los Angeles
County Public Library with sixty or more branches would be more com-
plex, involving many more considerations such as distance to nearest fa-
cility, transportation networks, topological boundaries (airports, parks,
etc.), and the socioeconomics of the potential user market.
Across America there are an estimated 16,000 public library mar-
kets. By and large, these are branch markets. Estimating and profiling
the geographic market area is the first step in analyzing the market of
people within the area to be served. This market profile of the commu-
nity served is, of course, what all services and material offerings are sup-
posed to be based upon (Public Library Association, 1979). Yet the li-
brary manager, through lack of data and tools, is often forced to haphaz-
ardly estimate the market area. Accurate measurement and subsequent
definition of the market area then, must become a priority for library
managers and researchers alike to ensure that use of the library is opti-
mized in communities throughout America.
NEW TECHNOLOGIES FACILITATE LIBRARY
MARKET ANALYSIS
A new technology can assist in the market analysis process. Geo-
graphic information systems have burgeoned within the past ten years. A
GIS, as a computer-assisted system, is used for the capture, storage, re-
trieval, analysis, and display of spatial data. Spatial data describe location
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and geographic relationships among things and events. For the public
library, this would describe the relationship between library use and the
geographic market of users served.
Graphical maps are utilized in many GIS applications. It is estimated
that over 80 percent of governmental decisions involve spatial data, mak-
ing quick access to spatial data crucial to effective government opera-
tions. GIS technology is an attractive and efficient alternative to the
manual processes of spatial analyses traditionally performed by public
and private sector managers. The utility of GIS to estimate and define
library market areas will be discussed and illustrated in this article.
PROBLEMS WITH, AND SOLUTIONS FOR, USING GIS
Problems
At present, there are some problems with GISs that should be noted
before application is illustrated.
Data accuracy and error-in a spatial setting, data error is especially haz-
ardous. Setting map layers on top of each other, which are either gath-
ered at different projections or collected at a rate of error from 5 to
100 feet, is serious business. Data can also be mislabeled. The ama-
teur user of a GIS must be guided by any available expertise.
Data availability and procurement-Desired data may not always be avail-
able. Fortunately, because of the growing availability of computers in
libraries, data collection regarding library use can be automatic. The
Public Library Data Service Statistical Report (PLA, 1988-1994) is a sum-
mary of important field data. The U.S. Census Bureau market data
have been online since 1980. This type of summary data collected at
higher levels and distributed widely saves tremendous cost to users.
Data procurement is the most expensive aspect of GIS.
Very steep learning curve-GIS is still difficult to use. Unfortunately, it is
something you need to work with almost daily to be familiar with all
aspects of the technique. But as counties and other government enti-
ties acquire GIS, the library manager may simply need to understand
the analytical capabilities of GIS and know what questions to ask.
Expensive hardware and software until recently, GIS could not be pur-
chased for under several thousand dollars. Now software packages are
being produced that cost under $1,000.
Solutions
Problems associated with GISs are being solved, and access by library
managers is more realistic as more users come to the GIS market thereby
creating a need for more user-friendly GISs.
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New Computerized Data Products. New computerized products from the
U.S. Census Bureau that are utilized within a GIS framework are
inexpensive and widely available. TIGER (Topologically Integrated Geo-
graphic Encoding and Referencing) line files are computerized computer-
readable maps containing graphical linework images of nearly every street
in the United States. TIGER files are inexpensive and ultimately usable
by most GIS software. In addition, all the data gathered from the decen-
nial census can be referenced to lineworks depicting geographic features,
such as census tracts,2 in the TIGER file. Thus, these socioeconomic data
can be integrated into a GIS database using TIGER line files as a basis. A
market profile that includes relevant census data elements such as age,
race, sex, income, education levels, etc., for a given geographic area, can
be produced from the GIS database. Library use data can be entered as
another layer and viewed graphically within an analytic framework with
other data (e.g., census, market boundaries, etc.).
While geographic information systems are traditionally used in areas
of land management, natural resources, and highway planning because
of the inherent spatial nature of these entities, private and public sector
managers are beginning to see the utility of GIS for demographic market
analysis. Many counties are now purchasing, or have purchased, GIS soft-
ware for land management and planning. Agencies, such as libraries,
desiring demographic analysis, can benefit from such local GIS purchases
by developing their own applications for use with the local GIS software
and hardware.
MARKET ANALYSIS
As discussed earlier, before any decision can be made regarding size
and location of facility and materials and services that are offered, an
estimate and profile of the library market area must be derived.
This first aspect of the market analysis consists of three questions:
1 . How large is the current market (current geographic market and popu-
lation size estimate)?
2. Who is the market (market definition and profile)?
3. What is the likely future size of the market (market forecasting)?
There are two remaining tasks within the market analysis that must occur
after measurement and identification of the market area. The second is
market segmentation, which is the process ofdetermining the main groups
to be served within the market area. The third is consumer analysis,
determining the characteristics of users, specifically their needs, percep-
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dons, preferences, and behavior (Kotler, 1982). The second and third
steps are outside the scope of this discussion with the exception of identi-
fying the demographic characteristics of users and the levels of library
use. A GIS can greatly facilitate all tasks of the market analysis through
the four powerful capabilities discussed later.
GIS ANALYTICAL CAPABILITIES FOR
MARKET ANALYSIS
A useful classification of GIS analytical capabilities is provided by
Thrall & Elshaw (1993). They categorize these capabilities into descrip-
tion, explanation, prediction, and judgment activities.
Description documents and describes the spatial landscape (e.g., where
are the census tracts with more than 35 percent of the population be-
tween the ages of and 18, or which census tracts have a population
with more than a 50 percent black population?).
Explanation analyzes the phenomena that are found in the description
phase (e.g., library usage is low for a particular branch because 20
percent of the population is on public assistance, 37 percent are 65 or
older, and only 10 percent of the households are occupied by couples
with children) . Research indicates that all these characteristics are usu-
ally associated with low use markets (Koontz, 1990).
Prediction uses modeling and statistical analysis to predict changes in a
particular variable based on changes in other variables (e.g., systemwide
library use will increase 20 percent when a new branch opens in a
quadrant which is at present unserved).
Judgment (or prescription) uses the findings of the first three types of
analysis to prescribe an action (e.g., a long-range systemwide facility
location and service plan).
For purposes of this presentation, the analytical capabilities of de-
scription and explanation will be used to estimate, measure, and define
and profile library market areas.
GIS FOR MARKET ESTIMATION AND PROFILING
Representative uses of a GIS in a public library arena setting for mar-
ket estimation and profiling by a library manager will now be presented.
The public library setting that is used is the Evansville-Vanderburgh
County, Indiana, public library system. The director provided the author
with data from the county's library system.
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A REVIEW OF THE EVANSVILLE-VANDERBURGH
COUNTY PUBLIC LIBRARY SYSTEM
The Evansville-Vanderburgh County Public Library System has a cen-
tral library, seven branches, young adult literacy outreach, homebound
delivery, nursing home collections, and talking books services. An esti-
mated population of 167,000 is served.
The East and West branches were the first libraries built in the newly
formed Evansville Public Library in 1913. The Stringtown branch opened
in 1939, following suburban growth outward from the downtown. Like
many library systems across the country, the 1960s and 1970s were a time
of expansion and construction due to the availability of funds provided
by the Library Services Act in 1956 and the Library Services Construction
Act in 1964. On the third level of growth outward from the inner city
ring and beyond Stringtown, the McCollough Library (1965), the North
Park Library (1968), and the Oaklyn Library (mid-1970s) were built in
response to sprawling urban growth and the availability of funds.
The Red Bank Library was opened in 1991 in the University Shop-
ping Center and draws users from farther distances due to traffic from
diverse groups coming to university functions. A new branch for the
northeast quadrant is also being considered and will be discussed in a
later section on market definition.
MARKET ESTIMATE AND MEASUREMENT
As discussed earlier, geographic determination of market area is dif-
ficult. This is true not only for library managers but also for any manager
of a store or service that is traveled to by its customers or users. Retailers
have often used radii for store markets in order to generalize and iden-
tify key characteristics within the circles. Yet marketing consultants readily
agree that polygons or specified market shapes are, and should be, unique
to each location. These irregular service or market boundaries are more
difficult to determine (Reid, 1995) . A GIS facilitates a variety of ways that
market boundaries can be defined, including irregular noncircular mar-
ket areas. These methods, when employed by the library manager, basi-
cally reflect the more modern "outside-in" approach. Five graphical ap-
proaches to market measurement are discussed below. Market definition
in conjunction with these measurements will be discussed and illustrated
next. Definition describes who (socioeconomic census data) lives within
the designated geographic areas.
Approaches to Market Measurement
There are five approaches to market measurement:
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1 . Assigning each library branch a certain number ofcensus tracts. The Evans-
ville-Vanderburgh Public Library assigns census tracts to each branch.
2. Determining block groups
3
within the census tracts assigned to each branch
market. This provides further opportunity for analysis of smaller por-
tions of the geographic library market area.
3. Determining a branch market through overlay of zip code boundaries. The
value of zip code boundaries is important when a library records user
zip codes, identifying where users reside.
4. Determining branch markets by assigning equal portions of the population to
the nearest existingfacility. This is a modeling
4
technique, location allo-
cation which simply assigns each member of the population to the
nearest facility, in this case a library branch.
5. Determine a branch market by assigning a certain mile radii to be served.
This is a generalized approach, usually used by managers for a stan-
dardized point of comparison of key features. This is the average
market radius of a metropolitan branch market (Palmer, 1981).
While these market measurement methods are not exhaustive, they
show the dynamics and versatility of GIS in measuring and determining
geographic library markets.
Market Definition and Profile
In order to answer who resides within these geographic areas, such
as census tracts, block groups, zip codes, equal areas and circles, and ulti-
mately, within the library market area, however defined, U.S. Census data
must be attached and geo-coded to these areas. These data form another
layer that can be displayed in the GIS environment.
There are literally hundreds of variables to select from in the census
data. Each manager must know which variables are relevant to their user
or customer. Research in the library field (Koontz, 1990) recognizes
certain broad variable groups that are strongly associated with library
use. These variables are also recorded by the U.S. Bureau of the Census.
The nine broad variable categories include: (1) population (Palmer, 1981);
(2) sex (Zweizig, 1973); (3) race (International Research Associates, 1963;
Koontz, 1990); (4) age (Kronus, 1973; Hayes & Palmer, 1983); (5) family
life cycle (represented by the census data categories of households with
social security) (Hayes & Palmer, 1983), public assistance (Marketing In-
stitute, 1988) , or a female head ofhousehold5 ) ; (6) owner occupied hous-
ing (Zweizig, 1973); (7) income (Coughlin et al., 1972; Schlipf, 1973;
Bennett & Smith, 1975; Getz, 1978; Van House, 1983); (8) education
(Kronus, 1973; Zweizig, 1973; Hayes & Palmer, 1983); and (9) vehicles
per housing unit (D'Elia, 1980; Gallup, 1976).
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Thirty-three variables among the broad categories are initially mea-
sured and analyzed for each facility's market area (see Appendix A for a
full listing of these variables) .
The five types ofgeographic market areas, as measured by various bound-
aries, include census tract, block group, zip code, equal area and radius, and
will define the market population of the Red Bank library branch market
area with the use of GIS. Because census tracts and the block groups within
represent the same geographic area in total, the numbers associated with
each variable will add up equally. The benefit of block group information is
to scrutinize and analyze a smaller geographic area.
Zip code information, in general, provides an "inside-out" look at
who uses the library. For example, if user registration includes zip code
information, a graphical display could be developed which would be use-
ful in determining where the largest or smallest percentage of users live,
how far most travel to the library, or perhaps why some travel to another
library rather than the closest (e.g., special holdings, location, hours, etc.).
Zip code data can also be used for direct mail purposes to publicize li-
brary services and programs to target populations e.g., announcing an
English literacy program to a heavily Hispanic neighborhood. This would
be a benefit of using census block group, zip code, and library data in
combination and graphically displayed in one environment.
Equal market area modeling (assigning population in equal amounts
to nearest branch) offers an opportunity to see projected gaps or over-
laps in service.
The radius, when applied at differing increments, can be used more
successfully when it is known where percentages of users live. For ex-
ample, do over 75 percent live within a mile or where does the fall-off
occur? The circle also offers a standard point of comparison of key fea-
tures within markets.
Each of the above methods is complementary in strength in provid-
ing a general description of the market area. These methods should be
considered the "first cut" at market estimate and subsequent profile. For
a more precise estimate and profile, a survey of user residences should be
made. Each facility in the system has an impact on all others, and a re-
view of all facility markets should be made. A review of gaps and overlaps
in service is then possible.
Further Market Definition
The
utility of GIS in market definition, and the enormous amount of
information that can be provided for any geographic area, is illustrated
in the discussion above. But more precise information can also be ob-
tained. The following scenarios will illustrate what information library
management may need to provide.
188
KOONTZ/USING GEOGRAPHIC INFORMATION SYSTEMS
Scenario One. In preparation for planning the summer reading pro-
gram, the library systems' children's librarian wants to identify the per-
centages of census tracts with over 35 percent of children 0-18 in age.
Scenario Two. A grant opportunity is available from a private founda-
tion fund to provide literacy outreach services in majority black neigh-
borhoods. The grant writer for the library would like to identify those
census tracts within any library market that are over 50 percent black.
The Eastside library appears to serve this group.
Scenario Three. It is time for the annual budget request to the county
commission. The library director simply wants to know which library
markets meet the higher quartile of annual per capita circulation as re-
ported in the Public Library Data Service Statistical Report (Public Library
Association, 1992). The higher quartile reported for systems serving
100,000 to 249,000 is 8.3 per capita. The Evansville-Vanderburgh County
Public Library serves 167,000.
Scenario Four. The library system director is considering establishing
a new branch in the northeast quadrant that is presently unserved.
Industrial growth is presently taking place, and residential growth is
predicted within the next five years. The director needs to know what is
the current population, and what is predicted (this will be obtained from
the local planning department), and also needs a review of the topogra-
phy and major roads in order to review the proposed site at the junction
of Interstate 64 and Morgan Avenue.
The library's criteria for new branches includes a population base of
at least 25,000 to 30,000 within a two mile radius. Note that, at present,
the population is only 4,900 within the two mile radius. The planning
department projects approximately 10,000 more people by year's end.
This is 10,000 short of the prescribed number recommended for a branch.
These four scenarios illustrate the dynamics and power of using a
GIS for market definition and library market profiling. To have a myriad
number of data sets collapsed into one environment for all types of analy-
sis places powerful and much needed tools in the hands of the library
manager.
SUMMARY
While stone walls do not a prison make nor iron bars a cage, yet
neither do circles or preset lines necessarily make a library market area.
A GIS provides the library manager with an opportunity to better mea-
sure market areas and subsequently define those markets in a complex
dynamic online environment. The goal is one of offering the best possible
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materials and services to potential and actual public library users who are
guided by community standards and the policies and procedures of the
library.
As the twenty-first century looms, the public library is once again
being challenged by new media and information access technology. While
digital online libraries-without-walls are continually discussed, the geo-
graphic place of the library-with-walls within the commmunity is simply
heightened by these discussions. Access to burgeoning online data can
only be possible if public libraries as unique public information agencies
assure equitable access to the nontechnical elite and the information poor
by being strategically placed geographically. A GIS will play a key role in
helping public library managers meet this critical goal.
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APPENDIX A
Census Market Variables
Persons - population
Families
Households
Females
Whites
Age 3 to 4
Age 7 to 9
Age 10 to 17
Age to 18
Age 18 to 19
Age 20 to 29
Education up to grade 9
Education grade 9 through 12th
Education - High School Graduate
Households with earnings
Households with social security income
Household with public assistance
Number of houses
Number of owned houses
Blacks
Indians
Asians
Hispanics
Age 30 to 44
Age 45 to 59
Age 60 to 64
Age 65 to 74
Age 75 and over
Education some college
Education AA degree
Education Bachelor's degree
Number of owner occupied houses
Households with one vehicle
P = Percentage of the above groups
Tempi field is library use per capita
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NOTES
A market area is the geographic area from which a library draws most of its users (Ghosh
& McLafferty, 1987, pp. 12-13).
A census tract is a large neighborhood generally with a population between 1,500 and
6,000 (Myers, 1992, p. 16).
A block group is a smaller subdivision within a census tract (Myers, 1992, p. 18) provid-
ing further geographic definition of a market area.
A model is a representation of relevant properties of reality, and models are usually
mathematical. Variables are identified, defined, and measured. Models can trace vari-
ous alternatives in the decision-making process. The relationships within models can
describe and explain the past, provide control for the present, and enable prediction.
The more relevant details there are in a model, the more opportunity there is for a true
representation of reality (Library Planning and Decision Making Systems, 1974, pp. 76-85).
These variable categories are used to assess the importance of these lifestyle situations.
Each may also serve as a measure of low income.
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